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NATIONAL  DAM  SAFETY  PROGRAM 
ASSESSMENT  SUMMARY 


Name  of  Dam 
State  Located 
County  Located 
Stream 

Date  of  Inspection 


Tanner  Lake  Dam 

Missouri 

Ray  County 

Tributary  to  Cravens  Creek 
July  2,  1980 


Tanner  Lake  Dam  was  inspected  by  an  interdisciplinary  team  of  engineers 
from  Hoskins-Western-Sonderegger,  Inc.  The  purpose  of  the  inspection  was 
to  make  an  assessment  of  the  general  conditions  of  the  dam  with  respect 
to  safety,  based  upon  available  data  and  visual  inspection,  in  order  to 
determine  if  the  dam  poses  hazards  to  human  life  or  property. 


The  guidelines  used  in  the  assessment  were  furnished  by  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers  and  developed  with  the  help 
of  several  Federal  and  State  agencies,  professional  engineering  organizations, 
and  private  engineers. 

Tanner  Lake  Dam  has  a  height  of  twenty-nine  (29)  feet  and  a  storage 
capacity  at  the  minimum  top  elevation  of  the  dam  of  one  hundred-five  (105) 
acre-feet.  In  accordance  with  the  guidelines,  a  small  size  dam  has  a  height 
greater  than  or  equal  to  twenty-five  (25)  feet  but  less  than  forty  (40) 
feet  and  a  storage  capacity  greater  than  or  equal  to  fifty  (50)  acre-feet 
but  less  than  one  thousand  (1,000)  acre-feet.  The  size  classification  is 
determined  by  either  the  storage  capacity  or  height,  whichever  gives  the 
larger  size  category.  Tanner  Lake  Dam  is  classified  as  a  small  size  dam. 


In  accordance  with  the  guidelines  and  based  on  visual  observation,  the 
dam  is  classified  as  having  a  high  potential  for  damage  and  loss  of  life. 
Failure  would  threaten  life  and  property.  The  estimated  damage  zone  extends 
approximately  three  (3)  miles  downstream  of  the  dam.  Within  the  damage 
zone  are  a  dwelling  and  a  building  (0.7  miles  downstream),  three  dwellings 
and  two  barns  (2.7  miles  downstream),  and  seven  dwellings  and  a  house 
trailer  (2.9  miles  downstream). 


Our  inspection  and  evaluation  indicate  that  the  spillways  do  not  meet 
the  minimum  criteria  set  forth  in  the  recommended  guidelines  for  a  small 
dam  having  a  high  hazard  potential.  In  consideration  of  the  small  volume 
of  water  impounded  and  the  size  of  the  downstream  floodplain  50  percent  of 
the  Probable  Maximum  Flood  is  the  appropriate  spillway  design  flood.  The 
spillways  will  pass  the  100-year  flood  (a  flood  having  a  1  percent  probability 
of  being  exceeded  in  any  year)  without  overtopping  the  dam.  The  spillways 
will  pass  20  percent  of  the  Probable  Maximum  Flood  without  overtopping  the 
dam.  The  Probable  Maximum  Flood  (PMF)  is  defined  as  the  flood  that  may  be 
expected  from  the  most  severe  combination  of  critical  meteorologic  and 
hydrologic  conditions  that  are  reasonably  possible  in  the  region. 
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Design  data  was  available  for  this  dam  from  the  Soil  Conservation 
Service.  Based  on  the  design  data  and  the  field  inspection  of  the  dam  the 
following  remedial  measures  should  be  implemented  by  the  owner  on  a  high 
priority  basis: 

a.  All  trees  and  brush  should  be  removed  from  the  embankments  and  crest 
of  the  dam  and  from  the  emergency  spillway. 

b.  Following  the  removal  of  trees  and  brush  from  the  dam  and  the  emergency 
spillway  another  inspection  based  on  the  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams"  should  be  made.  Remedial  measures  that 

may  become  apparent  based  on  this  inspection,  and  which  are  not  covered 
in  this  report  should  be  incorporated  in  the  work  to  be  done  by  a 
professional  engineer. 

c.  The  spillway  size  and/or  the  height  of  the  dam  should  be  increased 
in  order  to  pass  50  percent  of  the  probable  maximum  flood  without 
overtopping  the  dam.  Spillway  capacity  could  be  increased  either 
by  enlarging  the  existing  emergency  spillway  or  by  construction  of 
an  additional  spillway  through  the  left  abutment. 

The  following  operation  and  maintenance  procedures  are  recommended 
and  should  be  implemented  by  the  owner: 

a.  Seepage  and  stability  analyses  comparable  to  the  requirements  of  the 
recommended  guidelines  should  be  performed  by  an  engineer  experienced 
in  the  design  and  construction  of  dams. 

b.  After  the  remedial  measures  recommended  above  are  accomplished  a 
program  of  periodic  inspection  and  regular  maintenance  should  be 
initiated  in  order  to  control  tree  and  brush  growth  and  to  make  minor 
repairs. 

c.  Records  of  inspections  should  be  made  a  part  of  this  project  file. 


Gordon  Jamison 


Harold  P.  Hoskins,  Chairman  of  the  Board 
Hoskins-Westem-Sonderegger,  Inc. 

E-8696 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
TANNER  LAKE  DAM  -  MO  11230 
RAY  COUNTY,  MISSOURI 

SECTION  1  -  PROJECT  INFORMATION 


1  - 1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law  92-367 
authorized  the  Secretary  of  the  Army  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  safety  inspection  of  dams 
throughout  the  United  States.  Pursuant  to  the  above,  the  St. 
Louis  District,  Corps  of  Engineers,  District  Engineer  directed 
that  a  safety  inspection  of  Tanner  Lake  Dam  be  made. 

b.  Purpose  of  Inspection.  The  purpose  of  the  inspection  was  to  make 
an  assessment  of  the  general  condition  of  the  dam  with  respect  to 
safety,  based  upon  available  data  and  visual  inspection,  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the  dam  were  fur¬ 
nished  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers,  in  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams",  Appendix  D  to  "Report  of  the  Chief  of  Engineers  on  the 
National  Program  of  Inspection  of  Dams,"  dated  May,  1975,  and 
published  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances. 

(1)  The  dam  is  an  earth  fill  approximately  700  feet  in  length 
and  29  feet  high.  The  maximum  water  storage  at  the  minimum 
top  elevation  of  the  dam  is  105  acre-feet.  This  site  is 
located  in  the  rolling  loess-till  hill  area  north  of  the 
Missouri  River.  Minimal  design  assistance  was  provided 

by  the  Soil  Conservation  Service,  Richmond,  Missouri  under 
the  Public  Law  46  program  for  dam  ponds,  gully  control 
and  other  small  dams  partially  funded  by  ASCS. 

(2)  The  principal  spillway  is  uncontrolled  and  consists  of  a 
20-inch  diameter  welded  steel  pipe  that  passes  through 
the  dam.  The  inlet  end  is  equipped  with  a  hood. 

(3)  An  uncontrolled,  vegetated  earth  emergency  spillway  is 
cut  through  the  right  abutment.  It  has  a  bottom  width 
of  about  30  feet  and  side  slopes  of  IV  on  3H. 
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(4)  Pertinent  physical  data  are  given  in  paragraph  1.3  below. 


b.  Location.  The  dam  is  located  in  the  south  central  portion  of 
Ray  County,  Missouri,  as  shown  on  Plate  A-2.  The  dam  is  shown 
on  Plate  A-l  in  the  SW^  of  Section  10,  T51N,  R28W. 

c.  Size  Classification.  Criteria  for  determining  the  size  classi¬ 
fication  of  dams  and  impoundments  are  presented  in  the  guidelines 
referenced  in  paragraph  1.1c  above.  Tanner  Lake  Dam  has  a  height 
of  29  feet  and  a  storage  capacity  of  105  acre-feet.  This  dam  is 
classified  as  a  small  size  dam.  A  small  size  dam  has  a  height 
greater  than  or  equal  to  25  feet  but  less  than  40  feet  and  a  stor¬ 
age  capacity  greater  than  or  equal  to  50  acre-feet  but  less  than 
1,000  acre-feet.  The  size  classification  is  determined  by  either 
the  storage  or  height,  whichever  gives  the  larger  size  category. 

d.  Hazard  Classification.  Guidelines  for  determining  hazard  classi¬ 
fication  are  presented  in  the  same  guidelines  as  referenced  in 
paragraph  1.1c  above.  Based  on  referenced  guidelines,  this  dam 
is  in  the  High  Hazard  Potential  Classification.  The  estimated 
damage  zone  extends  about  three  miles  downstream  of  the  dam.  Within 
the  damage  zone  are  a  dwelling  and  a  building  (0.7  mile  downstream), 
three  dwellings  and  two  barns(2.7  miles  downstream),  and  seven 
dwellings  and  a  house  trailer  (2.9  miles  downstream). 

e.  Ownership.  The  dam  is  owned  by  Mr.  Oswald  A.  Tanner,  Rt.  #2, 
Richmond,  Missouri  64085. 

f.  Purpose  of  Dam.  The  dam  was  constructed  for  erosion  and  gully 
control . 

g.  Design  and  Construction  History.  The  dam  was  surveyed  and  designed 
by  the  Soil  Conservation  Service,  Richmond,  Missouri.  It  was 
reported  by  Mr.  Tanner  that  he  began  construction  of  the  dam  in 
1966.  The  principal  spillway  pipe  was  laid  and  the  dam  built  up 

to  the  main  hollow  or  stream.  The  main  core  was  left  open  over 
the  valley.  Mr.  Tanner  was  unable  to  finish  the  dam  the  following 
years  due  to  his  own  personal  work  and  wet  weather.  Finally, 
a  friend  of  Mr.  Tanner's  finished  the  construction  of  the  dam 
in  1974. 

h.  Normal  Operating  Procedure.  There  are  no  operating  facilities 
for  this  dam.  The  pool  level  is  controlled  by  rainfall,  infiltra¬ 
tion,  evaporation,  and  the  capacity  of  the  uncontrolled  spillways. 

1.3  PERTINENT  DATA 

a.  Drainage  Area.  165  acres  (0.258  square  miles). 
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b.  Discharge  at  Damsite. 

(1)  All  discharges  at  the  damsite  are  through  a  20-inch  welded 
steel  pipe  with  hooded  inlet  and  through  an  uncontrolled, 
vegetated  earth  emergency  spillway. 

(2)  Estimated  maximum  flood  -  It  was  reported  by  Mr.  Tanner 

that  water  flowed  through  the  emergency  spillway  in  the  spring 
of  1975  due  to  the  principal  spillway  being  plugged  with  ice. 
Depth  of  water  in  the  spillway  at  that  time  is  not  known. 

(3)  The  principal  spillway  capacity  varies  from  0  c.f.s.  at  eleva¬ 
tion  100.4  feet  to  48  c.f.s.  at  the  crest  of  the  emergency 
spillway  (elevation  103.4  feet)  to  50  c.f.s.  at  the  minimum 
top  of  dam  (elevation  105.4  feet). 

(4)  The  emergency  spillway  capacity  varies  from  0  c.f.s.  at  its 
crest  (elevation  103.4  feet)  to  260  c.f.s.  at  the  minimum 
top  of  dam  (elevation  105.4  feet). 

(5)  Total  spillway  capacity  at  the  minimum  top  of  dam  is  310 

c.f.s.  +. 

c.  Elevations  (feet). 

(1)  Observed  pool  -  98  + 

(2)  Normal  pool  -  100.4 

(3)  Spillway  crest  (s) 

Principal  -  100.4 
Emergency  -  103.4 

(4)  Maximum  experienced  pool  -  103.4  + 

(5)  Top  of  dam  (minimum)  -  105.4 

(6)  Maximum  Tailwater  -  Unknown 

(7)  Streambed  at  Centerline  -  76  + 

d.  Reservoi r. 

(1)  Length  (feet)  of  pool  at  top  of  dam  -  1,400  + 

(2)  Length  (feet)  of  pool  at  principal  spillway  crest  -  1,000  + 

(3)  Length  (feet)  of  pool  at  emergency  spillway  crest  -  1,240  + 
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e.  Storage  (Acre- feet). 

(1)  Observed  pool  -  54  + 

(2)  Normal  pool  -  65  + 

(3)  Spillway  crests 
Principal  -  65  + 

Emergency  -  87  + 

(4)  Maximum  experienced  pool  -  87  + 

(5)  Top  of  dam  (minimum)  -  105  + 

f .  Reservoir  Surface  (Acres). 

(1)  Observed  pool  -  5.7  + 

(2)  Normal  pool  -  6.8 

(3)  Spillway  crests 
Principal  -  6.8 
Emergency  -  8.2 

(4)  Maximum  experienced  pool  -  8.2  + 

(5)  Top  of  dam  (minimum)  -  9.3  + 

g.  Dam. 

(1)  Type  -  Earth  fill 

(2)  Length  -  700  feet 

(3)  Height  -  29  feet  + 

(4)  Top  width  -  12  feet  + 

(5)  Side  slopes. 

(a)  Downstream  IV  on  2H  (plans);  IV  on  3H  (field  measurement) 

(b)  Upstream  IV  on  3H  (plans);  IV  on  4H  (field  measurement) 

(6)  Zoning  -  None 
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(7)  Impervious  core  -  Homogeneous  section 

(8)  Cutoff  -  10  ft.  bottom  width  with  IV  on  1H  side  slopes 

and  varying  in  depth  from  4  to  10  ft.  (plans).  Mr.  Tanner 

said  the  core  bottomed  in  clay. 

(9)  Grout  curtain  -  None 

(10)  Wave  protection  -  Vegetated  berm,  8  ft.  wide 

(11)  Drains  -  None 

h.  Diversion  Channel  and  Regulating  Tunnel.  None 

i .  Spillway. 

(1)  Principal 

(a)  Type  -  Uncontrolled,  20-inch  diameter  welded  steel  pipe 
with  hooded  inlet  and  anti-vortex  device  passing  through 
the  embankment. 

(b)  Crest  (invert)  elevation  -  100.4 
Outlet  -  77.5 

(c)  Length  -  98  ft.  + 

(2)  Emergency 

(a)  Type  -  vegetated  earth,  uncontrolled,  cut  through  the 
right  abutment  and  having  a  bottom  width  of  30  feet 
and  side  slopes  of  IV  on  3H. 

(b)  Control  section  -  A  level  section  near  the  centerline 
of  the  dam. 

(c)  Crest  elevation  -  103.4 

(d)  Upstream  Channel  -  Unknown 

(e)  Downstream  Channel  -  Parallel  with  downstream  toe  of  dam. 

j .  Regulating  Outlets.  None 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

Design  data  were  available  for  this  dam  from  the  SCS  office  in  Richmond, 
Missouri.  Copies  of  the  plans  and  construction  notes  are  included  in 
Appendix  C. 

2.2  CONSTRUCTION 

No  construction  data  were  available.  It  was  reported  by  Mr.  Tanner  that 
he  started  construction  of  the  dam  in  1966  and  that  it  was  completed  by 
a  friend  in  1974. 

2.3  OPERATION 

No  data  were  available  on  spillway  operation.  It  was  reported  by 
Mr.  Tanner  that  the  emergency  spillway  operated  once  since  construction. 
There  was  flow  through  the  emergency  spillway  in  the  spring  of  1975, 
due  to  the  principal  spillway  being  plugged  with  ice. 

2.4  EVALUATION 

a.  Availability.  All  data  in  the  Richmond  SCS  office  were  readily 
available. 

b.  Adequacy.  The  plans  supplied  by  SCS  and  the  limited  visual 
observations  presented  herein  are  considered  adequate  to  support 
the  conclusions  of  this  report.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  were  not  available,  which  is 
considered  a  deficiency.  These  seepage  and  stability  analyses 
should  be  performed  for  appropriate  loading  conditions  (including 
earthquake  loads)  and  made  a  matter  of  record. 

c.  Validity.  All  available  information  and  reports  on  construction 
control  are  considered  to  be  valid. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General .  A  visual  inspection  of  the  Tanner  Lake  Dam  was  made 
on  July  2,  1980.  Engineers  from  Hoskins-Western-Sonderegger, 

Inc.,  Lincoln,  Nebraska  making  the  inspection  were:  R.S.  Decker, 
Geotechnical;  Garold  Ulmer  and  Gordon  Jamison,  Hydrology  and 
Hydraulics.  Mr.  Oswald  Tanner  was  interviewed  prior  to  inspecting 
the  dam$  however,  Mr.  Tanner  was  not  present  during  the  time  of  the 
inspection. 

b.  Dam. 

(1)  Geology  and  Soils  (abutment  and  embankment).  Tanner  Lake  Dam 
is  located  in  the  dissected  till  plains  area  within  the 
Central  Lowlands  Physiographic  Region.  The  dam  site  is  in 

a  region  where  the  stratigraphic  sequence  consists  of  loess, 

5  to  15  feet  thick,  overlying  Kansan-age  glacial  drift, 
of  undetermined  thickness  and  character,  which  in  turn 
overlies  bedrock.  Bedrock  underlies  the  entire  site  at 
an  undetermined  depth  and  consists  of  strata  assigned  to 
the  Marmaton  Group,  Demonsian  Series,  Pennsylvanian  System. 
Strata  of  this  group  is  comprised  of  interlayered  sequences 
of  shale,  sandstone,  limestone  and  thin  coal  seams. 

The  upland  soil  deposits  in  the  dam  area  consist  of  soils 
of  the  Marshall -Knox  soil  association.  These  soils  formed 
on  the  deep  loess  deposits  that  lie  adjacent  to  the 
Missouri  River  flood  plain.  The  Marshall  soil  is  positioned 
on  the  gently  sloping  areas  while  the  Knox  soil  is  positioned 
in  the  upland  valley  areas. 

Materials  in  the  dam  apparently  consist  of  CL  and  CL-ML 
soils  borrowed  from  the  reservoir  area  and  gully  banks 
(abutments).  No  glacial  till  nor  bedrock  was  observed 
at  the  site, 

(2)  Upstream  Slope.  The  upstream  slope  is  entirely  covered  with 
locust  trees,  brambles  and  other  brush.  Vegetation  was  so 
dense  and  thorny  that  it  was  not  possible  to  make  any  accurate 
measurements  or  many  observations.  There  did  not  appear  to  be 
any  serious  erosion  along  the  water  line  of  the  dam.  One 
very  rough  measurement  showed  the  upstream  slope  to  be  about 
IV  on  4H.  Photos  No.  7,  8,  9  and  14  show  the  upstream  slope. 

(3)  Crest.  About  85%  of  the  crest  is  completely  covered  with 
locust  (thorn)  trees  and  brush,  so  dense  that  it  was  impossible 
to  traverse  the  crest.  One  rough  measurement  showed  the  crest 
to  be  13  to  14  feet  in  width.  The  left  end  of  the  crest  is 
open  and  well  vegetated  with  grass.  Materials  on  the  crest 
were  CL-ML  soils.  Photos  No.  2,  3,  4,  7,  and  8  show  the  crest. 
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(4)  Downstream  Slope.  The  downstream  slope  is  covered  with 
locust  trees  and  other  brush.  The  area  along  and  downstream 
from  the  toe  to  the  right  of  the  pipe  spillway  was  quite 
seepy.  Mr.  Tanner  said  he  thought  this  seep  was  caused  by 
the  outlet  of  an  old  tile  line.  The  few  observations  that 
could  be  made  showed  no  indications  of  boils  or  piping  along 
the  toe.  It  was  not  possible  to  determine  the  physical 
characteristics  of  the  downstream  slope.  Photos  4,  5  and 

6  show  the  downstream  slope. 

(5)  Miscellaneous.  The  dense  cover  of  locust  trees  and  other  brush 
made  it  impossible  to  make  many  pertinent  observations  on  the 
condition  of  this  structure. 

c.  Appurtenant  Structures. 

(1)  The  principal  spillway  is  uncontrolled.  It  consists  of  a 
20-inch  welded  steel  pipe  with  a  hooded  inlet  and  anti-vortex 
device.  No  signs  of  deterioration  were  noted  in  the  inlet 

or  outlet  of  the  conduit.  Measurements  could  not  be  taken 
to  determine  whether  or  not  it  was  constructed  according  to 
plans.  Photos  No.  10,  11  and  12  show  the  inlet  and  outlet 
of  the  principal  spillway.  There  was  no  flow  through  the 
spillway  at  the  time  of  inspection.  The  reservoir  level 
was  about  2  feet  +  below  the  invert  of  the  principal  spillway 
at  the  time  of  inipection. 

(2)  Emergency  Spillway.  According  to  the  plans,  the  emergency 
spillway  is  cut  through  the  right  abutment.  This  area, 
shown  in  Photo  No.  2,  is  so  densely  overgrown  with  locust 
trees  and  brush  that  it  was  not  possible  to  recognize  the 
spillway. 

(3)  Drawdown  Facilities.  There  are  no  drawdown  facilities  for 
this  dam. 

d.  Reservoir  Area.  No  significant  erosion  was  observed  around  the 
shoreline.  The  shoreline  supports  a  lush  growth  of  tules  and 
grasses.  Photos  9  and  14  show  portions  of  the  reservoir. 

Mr.  Tanner  reported  that  there  were  springs  in  the  reservoir 
area. 

e.  Downstream  Channel.  The  downstream  channel  is  heavily  overgrown 
with  trees  and  brush.  Photo  No.  13  shows  the  channel. 

3.2  EVALUATION 

The  very  rough  measurements  that  could  be  made  indicate  that  the  dam 
cross  section  is  equal  to  or  exceeds  that  shown  on  the  plans.  It  is 
not  possible  to  adequately  inspect  this  dam  until  the  trees  and  brush 
have  been  removed.  The  heavy  growth  of  trees  and  brush  on  all  surfaces 
of  the  dam  and  in  the  emergency  spillway  could  cause  potential  of  failure 
of  this  dam  unless  removed. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  controlled  outlet  works  for  this  dam.  The  pool  level  is 
controlled  by  rainfall,  infiltration,  evaporation,  and  the  capacity 
of  the  uncontrolled  spillways. 

4.2  MAINTENANCE  OF  DAM 

Due  to  the  heavy  overgrowth  of  locust  trees  and  brushy  vegetation  on 
all  surfaces  of  the  dam  as  well  as  in  the  emergency  spillway  it  would 
appear  that  there  has  been  very  little  maintenance  done  since  the 
construction  of  the  dam. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

No  operating  facilities  exist  at  this  dam. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 
There  is  no  warning  system  in  effect  for  this  dam. 

4.5  EVALUATION 

The  dense  overgrowth  of  trees  and  brush  in  the  emergency  spillway 
reduces  the  capacity  of  the  spillway  from  20%  of  the  probable  maximum 
flood  as  shown  in  Section  5  to  an  unknown  volume  of  flow.  The  lack 
of  maintenance  could  cause  potential  of  failure  of  this  dam. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  Plans  for  this  dam  were  obtained  from  the  Soil 
Conservation  Service  office  in  Richmond,  Missouri.  The  plans 
are  included  in  Appendix  C. 

b.  Experience  Data.  The  drainage  area,  reservoir  surface  area, 
and  elevation-storage  data  were  developed  from  the  USGS  Camden, 
Missouri  15  minute  topographic  quadrangle  map  and  the  SCS  plans. 
The  hydraulic  computations  for  the  spillway  and  dam  overtopping 
discharge  ratings  were  based  on  data  from  the  SCS  plans. 

c.  Visual  Observations. 

(1)  Heavy  tree  and  vegetative  growth  made  the  inspection  of  the 
dam  almost  impossible.  Accurate  field  measurement  could 
not  be  taken. 

(2)  The  principal  spillway  pipe  and  anti -vortex  device  appeared 
to  be  in  good  condition. 

(3)  The  emergency  spillway  was  heavily  overgrown  with  vegetation 
and  trees. 


d.  Overtopping  Potential.  The  spillways  are  too  small  to  pass  50 
percent  of  the  probable  maximum  flood  without  overtopping.  The 
spillways  will  pass  20%  of  the  probable  maximum  flood  and  the 
1%  probabilistic  flood  without  overtopping  the  dam.  Overtopping 
is  dangerous  because  the  flow  of  water  over  the  crest  will  erode 
the  face  of  the  dam  and,  if  continued  long  enough,  will  breach  the 
dam  with  sudden  release  of  all  of  the  impounded  water  into  the  down¬ 
stream  floodplain. 

The  results  of  the  routings  through  the  dam  are  tabulated  in  regards 
to  the  following  conditions: 

*Maximum 

Depth 

Inflow  Outflow  Maximum  Over  Duration 
Discharge  Discharge  Pool  Dam-Ft.  Over  Top 


c.f.s. 

c.f.s. 

Elevation 

Hours 

1/2  PMF 

2,330 

1 ,850 

106.3 

0.9 

1  ± 

PMF 

4,660 

3,720 

106.9 

1.5 

5  + 

0.20  PMF 

930 

290 

105.3 

— 

— 

*  Minimum  Top  of  Dam  Elevation  -  105.4 
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According  to  the  recommended  guidelines  from  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers,  this  dam  is 
classified  as  having  a  high  hazard  rating  and  a  small  size. 
Therefore,  the  1/2  PMF  to  the  PMF  is  the  test  for  the  adequacy 
of  the  dam  and  its  spillway. 

The  estimated  damage  zone  is  described  in  Paragraph  1 . 2d  in 
this  report. 


I 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  The  few  rough  measurements  and  observations 
that  could  be  made  would  indicate  that  the  dam  should  be  stable 
against  shear  failures.  There  were  no  indications  of  adverse 
effects  of  seepage  on  the  stability  of  the  dam.  An  adequate 
visual  inspection  of  the  dam  cannot  be  made  until  the  dense 
overgrowth  is  removed. 

b.  Design  and  Construction  Data.  Design  data  and  reports  on  construct- 
ion  are  considered  adequate  to  support  the  conclusions  in  this 
report.  Seepage  and  stability  analyses  comparable  to  the  require¬ 
ments  of  the  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams"  were  not  available,  which  is  considered  a  deficiency. 

c.  Operating  Records.  There  are  no  controlled  operating  facilities 
for  this  dam. 

d.  Post  Construction  Changes.  The  inspection  team  is  not  aware  of 
any  post-construction  changes. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1.  An 
earthquake  of  the  magnitude  predicted  in  this  area  is  not  expected 
to  cause  structural  failure  of  this  dam. 
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SECTION  7  -  ASSESSMENT/ REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety.  It  would  appear  that  this  dam  does  not  have  a  serious 
potential  of  failure.  Hydrologic  analyses  presented  in  this 
report  indicate  that  the  spillways  will  pass  the  1%  probability 
flood  and  20  percent  of  the  probable  maximum  flood  without 

over  topping  the  dam.  Clearing  trees  and  brush  from  the  emergency 
spillway  should  improve  the  hydraulic  efficiency  of  the  spillway. 
All  trees  and  brush  should  be  cleared  from  the  structure  to 
facilitate  adequate  inspection  and  prevent  future  impairment  of 
the  integrity  of  the  dam.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams"  were  not  available,  which  is  considered 
a  deficiency. 

b.  Adequacy  of  Information.  The  conclusions  in  this  report  are 
based  upon  data  furnished  by  the  Soil  Conservation  Service, 
performance  history  of  the  dam  and  the  very  limited  amount 

of  data  that  could  be  gathered  during  the  field  inspection  of 
the  dam.  The  almost  complete  overgrowth  of  both  embankments 
as  well  as  the  crest  (as  shown  in  the  photographs)  defied 
attempts  made  to  conduct  profile  and  cross  section  surveys. 
Evidence  of  cracking,  sloughing,  settlement,  misalignment, 
erosion  or  rodent  activity  normally  observed  in  the  field 
inspection  of  a  dam  could  not  be  adequately  observed  because 
of  the  dense  overgrowth.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  were  not  available,  which  is 
considered  a  deficiency. 

c.  Urgency.  The  remedial  measures  recommended  in  paragraph  7 . 2a ( 3 ) 
should  be  pursued  by  the  owner  on  a  high  priority  basis. 

d.  Necessity  for  Further  Investigations.  Further  investigations, 
based  on  "Recommended  Guidelines  for  Safety  Inspection  of  Dams", 
should  be  conducted  after  the  removal  of  the  overgrowth  from 
the  embankments  and  crest  of  the  dam  and  from  the  emergency 
spillway.  Remedial  measures  in  addition  to  those  recommended 

in  paragraph  7.2a  may  become  apparent  based  on  these  further 
investigations. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1.  An 
earthquake  of  this  magnitude  is  not  expected  to  be  hazardous  to 
this  dam.  It  is  recommended,  however,  that  the  prescribed  seismic 
loading  for  Seismic  Zone  1  be  applied  in  any  stability  analyses 
performed  for  this  dam. 


7.2  REMEDIAL  MEASURES 


The  following  remedial  measures  and  maintenance  procedures  are  recom¬ 
mended.  All  remedial  measures  should  be  performed  under  the  guidance 
of  a  registered  professional  engineer  experienced  in  the  design  and 
construction  of  earth  dams. 

a.  Alternatives. 

(1)  All  trees  and  brush  should  be  removed  from  the  embankments 
and  crest  of  the  dam  and  from  the  emergency  spillway. 

(2)  Following  the  removal  of  trees  and  brush  from  the  dam  and 
the  emergency  spillway  another  inspection  based  on  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams" 
should  be  made.  Remedial  measures  that  may  become  apparent* 
based  on  this  inspection,  and  which  are  not  covered  in  this 
paragraph  should  be  incorporated  in  the  work  to  be  done  by 
the  professional  engineer. 

(3)  The  spillway  size  and/or  the  height  of  the  dam  should  be 
increased  in  order  to  pass  50  percent  of  the  probable 
maximum  flood  without  overtopping  the  dam.  Spillway  capacity 
could  be  increased  either  by  enlarging  the  existing  emergency 
spillway  or  by  construction  of  an  additional  spillway  through 
the  left  abutment. 

b.  Operation  and  Maintenance  Procedures. 

(1)  Seepage  and  stability  analyses  comparable  to  the  require¬ 
ments  of  the  recommended  guidelines  should  be  performed  by 
an  engineer  experienced  in  the  design  and  construction  of 
dams. 

(2)  After  the  remedial  measures  recommended  in  paragraph  7.2a 
are  accomplished  a  program  of  periodic  inspection  and  regular 
maintenance  should  be  initiated  in  order  to  control  tree 

and  brush  growth  and  to  make  minor  repairs. 

(3)  Records  of  inspections  should  be  made  a  part  of  this  project 
file. 
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LOCATION  MAP 

PLATE  A-2 


APPENDIX  B 
PHOTOGRAPHS 


TANNER  LAKE  DAM  |  PHOTO  INDEX 
RAY  COUNTY,  MISSOURI 
MO  11230 


PLATE  B-l 


PHOTO  NO.  2  -  LOOKING  NORTHEAST  ON  THE  CREST  ON  THE  RIGHT 
END 


PHOTO  NO.  3  -  CREST  OF  DAM  TAKEN  FROM  LEFT  END  SHOWING  UP¬ 
STREAM  AND  DOWNSTREAM  SLOPES  OF  THE  DAM 


PLATE  B-2 


PHOTO  NO.  4  -  LOOKING  SOUTHWEST  ON  THE  CREST  ON  THE  RIGHT  END 


PHOTO  NO.  5  -  DOWNSTREAM  SLOPE  ON  THE  RIGHT  END.  WHOLE  DAM  IS 
COMPLETELY  COVERED  WITH  LOCUST  TREES 


PLATE  8-3 


PHOTO  NO.  6  -  LOOKING  UP  TOWARD  CENTERLINE  OF  DAM  FROM 
THE  TOE  A  LITTLE  LEFT  OF  THE  SPILLWAY 


PHOTO  NO.  7  -  UPSTREAM  SLOPE  FROM  THE  CREST  TAKEN  FROM 
SOMEWHERE  LEFT  OF  THE  SPILLWAY 


PLATE  B-4 


PHOTO  NO.  8  -  LOOKING  UP  THE  UPSTREAM  SLOPE  TO  THE  CREST 


PHOTO  NO.  9  -  UPSTREAM  SLOPE  TAKEN  FROM  THE  LEFT  END 


PHOTO  NO.  10  -  HOODED 
INLET  TO  THE  PRINCIPAL 
SPILLWAY 


PHOTO  NO.  11  -  OUTLET 
OF  PRINCIPAL  SPILLWAY 


PLATE  B-6 


PHOTO  NO.  12  -  OUTLET  OF  PRINCIPAL  SPILLWAY 


PHOTO  NO.  13  -  OLD  CHANNEL  JUST  DOWNSTREAM  OF  DAM  AND 
PRINCIPAL  SPILLWAY  OUTLET 


PLATE  B-7 


PHOTO  NO.  14  -  OVERVIEW  TAKEN  FROM  THE  LEFT  SIDE  UPSTREAM 
OF  THE  DAM 


OF  CAMDEN  AT  THE  JUNCTION  OF  HIGHWAY  210  &  H.  HOUSES  ARE 
ABOUT  3  MILES  DOWNSTREAM 


PLATE  B-8 


210  AT  JUNCTION  WITH  HIGHWAY  H 


PLATE  B-9 


T 


PHOTO  NO.  18  -  ANOTHER  2  HOUSES  LOCATED  AT  THE  JUNCTION 
OF  210  &  H 


PLATE  B-10 


APPENDIX  C 
PROJECT  PLATES 
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APPENDIX  D 

HYDRAULIC  AND  HYDROLOGIC  DATA 


HYDROLOGIC  COMPUTATIONS 


1.  The  SCS  dimensionless  unit  hydrograph  and  the  systemized  computer 
program  HEC-1  (Dam  Safety  Version),  July  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Corps  of  Engineers,  Davis, 
California,  were  used  to  develop  the  inflow  hydrographs  (See 
this  Appendix). 

a.  Twenty- four  hour,  one  percent  probabilistic  rainfall  for  the 
dam  location  was  taken  from  the  data  for  the  rainfall  station 
at  Sweet  Springs,  MO.  as  supplied  by  the  St.  Louis  District, 

Corps  of  Engineers  per  their  letter  date  4  March  1980.  The 
twenty- four  probable  maximum  precipitation  was  taken  from  the 
curves  of  Hydrometeorological  Report  No.  33  and  current  Corps 
of  Engineers  and  St.  Louis  policy  and  guidance  for  hydraulics 
and  hydrology. 

b.  Drainage  area  -  0.258  square  miles  (165  acres). 

c.  Time  of  concentration  of  runoff  =  18  minutes  (computed  from 

the  "Kirpich"  method  and  verified  using  the  SCS  "Upland"  method). 

d.  The  antecedent  storm  conditions  for  the  probable  maximum 
precipitation  were  heavy  rainfall  and  low  temperatures  which 
occurred  on  the  previous  5  days  (SCS  AMC  III).  The  antecedent 
storm  conditions  for  the  one  percent  probabilistic  precipitation 
were  an  average  of  the  conditions  which  have  preceded  the 
occurrence  of  the  maximum  annual  flood  on  numerous  watersheds 
(SCS  AMC  II).  The  initial  pool  elevation  was  assumed  at  the 
invert  of  the  principal  spillway. 

e.  The  total  twenty- four  hour  storm  duration  losses  for  the  one 
percent  probabilistic  storm  were  2.91  inches.  The  total  losses 
for  the  PMF  storm  were  1.58  inches.  These  data  are  based  on  SCS 
runoff  curve  No.  88  and  No.  75  for  antecedent  moisture  conditions 
SCS  AMC  III  and  AMC  II  respectively.  The  watershed  is  composed 

of  SCS  hydrologic  soil  groups  B,  C  and  D.  Approximately  45  percent 
of  the  watershed  consists  of  B  soils  (Knox,  Sharpsburg,  Kennebec 
and  Sibley  soils);  36  percent  consist  of  C  soils  (Greenton  soils); 
and  19  percent  consist  of  D  soils  (Snead  soils).  The  D  soils 
contain  primarily  woods  with  some  area  in  pasture.  The  C  soils 
contain  primarily  pasture  with  some  small  grain.  The  B  soils  have 
both  small  grain  and  legumes  being  produced  with  contour  farming 
being  practiced. 

f.  Average  soil  loss  rates  =  0.06  inch  per  hour  approximately  (for 
PMF  storm,  AMC  III). 

2.  The  combined  discharge  rating  consisted  of  three  components:  the  flow 
through  the  principal  spillway,  the  flow  through  the  emergency  spillway, 
and  the  flow  going  over  the  top  of  the  dam. 


PLATE  D-l 


a.  The  principal  spillway  rating  was  developed  using  the  methods 
described  in  "Hood  Inlets  for  Culvert  Spillways",  Technical 
Release  No.  3,  Design  Section,  June  27,  1956,  USDA-SCS.  The 
rating  consisted  of  weir  flow,  slug  flow,  and  full  pipe  flow. 
Full  flow  controls  at  or  above  pool  elevation  102.7  feet. 


D 

2) 


Weir  flow  was  developed  from  Table  No.  1  of  the  above 
referenced  article. 


Full  flow  equation 


2 

where  a  =  area  of  pipe,  ft.  »  2.18 

Ke  *  entrance  loss  coefficient  =  0 
Km  =  bend  loss  coefficient  =  0 
Kp  =  pipe-friction  loss  coefficient  =  0.01349 
L  =  length  of  pipe,  ft.,  =  98  ft. 


b.  The  emergency  spillway  rating  was  developed  using  the  Corps  of 
Engineers,  Water  Surface  Profile  HEC-2  computer  program  assuming 
critical  depth  downstream  of  the  centerline  of  the  dam. 


c.  The  flows  over  the  dam  were  determined  by  using  the  dam  overtopping 
analyses  within  the  HEC-1  (Dam  Safety  Version)  program. 

Floods  were  routed  through  the  reservoir  using  the  HEC-1  (Dam  Safety 
Version)  program  to  determine  the  capabilities  of  the  spillway  and  dam 
embankment  crest.  The  input ,  output  and  plotted  hydrographs  are 
attached  in  this  Appendix. 
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